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INTRODUCTION

rex section Carcxanac Tuck. c\ Kuk. is a group of sedges cntlcmic to eastern

rth America thai is most diverse in mesic deciduous forests til" the southcasU

i United States. Tuckerman (1843) first used the name "Uareyanae" for this



group, but without description or designation ol rank, kukenrhal HW)vali-

dated the name at tlic rank of sec! ion. hut cucumsci ihed ('.arc\ seet.( mcvtinnc

to include species currently placed in Gnc.vsect. Laxijlorac Kunth and Carcx

sect. Szderostictue hranchet ex Ohwi. Most authors since Kukenthal (e.g.

Mackenzie 1935; Female! 1950; Bryson 1980; Manhart 198(r Glcason&Cronquist

1991) have included sect. Carcyanac s.s. in sect. Laxif lame. Bryson (1980) and

Manhart (1986), based on morphological and biochemical evidence, respectively,

found sect. Lax if Ionic s.l to consist o\ two subgroups i hat correspond to sect.

Carcyanac s.s. and sect. Laxijlorac s.s. A phylogenetic analysis of sect. Laxijlorac

aiulclo.seU i elated sections revealed that sect. (.< ire yanac s .s. and sect. Laxijlorac

s.s. are not each others sister groups and are best treated as separate sections

(Naczi 1989, 1992 J. In addition, molecular evidence supports the separation of

sect. Carcyanac and sect. Laxijlorac (Starr et al. 1999). Thus, various lines of

evidence indicate sect. Carcyanac is worthy of recognition.

Morphologic apomorphies that diagnose sect. Carcyanac include pengynia

acutely triangular in cross-section and pengynia with numerous (usually 40

or more), longitudinal sclerenchvma traces ("nerves" o\ earlier authors, e.g.

Fernald f 950; Gleason &r Cronquist 1991) t hat a re i in pressed in li ving pengynia

but raised in dried pengynia (.Nacn. 1989. 1992. 1997). Additional character states

shared by members of sect. Ca re witnic. i hough not unujue tot item, inclining! a

brouslea! and brad blades, long sheathing proximal bracts, usually unisexual

spikes with the terminal one stanunate, and glabrous pengynia with entire

apices. This section contains eight species and three nonautonymic varieties

(with synonyms I rom recent 1 lorasand taxonoinic works in brackets or paren-

theses): C abscondita Mack. [C. abscondita var. glauca (Chapm.) Fernald, C.

abscond ita var. rostcllala Fernald, (
'. magni folia Mack.

J,
( .<uo( locarol in i 'ana F.I I.

Bailey, C. careyana Torr, C. digitalis Willd. var. asymmetrica Fernald, C digi-

talis var. digitalis, C digitalis var. macropoda Fernald, (.. laxiculmis Schwein.

var. copulata (L.H. Bailey ) Fernald \C.copulata (F.I L Bailey) Mack.], Claxiculmis

varAaxiculmisixCabsconditijoitnisVcYOAldiA.plaiitiignicaLamX-platyphylla

J.
t orev. and owe nndesi i ibed species (die suhjocM ol tins papei >.

During the course ol studies on sect. Carcyanac. we noticed specimens in

several herbaria labeled as C abscondita or as C digitalis t hat do not match the

descriptions or ty pes ol these names Field \vor\ a.nd addnional herbarium work

revealed these specimens to represent an undescribed species here named C
ciimbcrlandcnsis. In this paper, we describe t his species and clarify its relation-

ships w itii other taxa in sect. Carcyanac.

,
Krai. & bryson, sp. nov. (Figs. 1, 2). Typo U.S.A.

mi N of Double Springs. Sipxex Rive. Recreation Area ol

river and S ol bridge. UN R8W, NF.I I ol section 8. 4 Ma\

)OV*;ISOTYPES:AUA Oil NIK H,MO NCU.NY H\l!.s( M.



instructs, perigyniis distichis differt.

Perennial heib ckn lK < pitosi Pin om> hort. 04 '..2 mmlong between

shoots or branches of the rhizomes, 1.5-1.9 mmthick, covered with cataphylls

1.3-1.8 mmlong. Shoot bases surrounded by cataphylls, stramineous, lacking

purplish coloration Reproductive shoots ( rc< I oi ascending; culms 7.3-27.4 cm

tall, 0.4-0.7 mmwide at mid-height, smooth throughout, obtusely trigonous.

Cataphylls glabrous, stramineous to whitish, in ulticostatc. Leaves of reproduc-

tive shoots with blades 0.4-52 cm long, 1.2-5.8(-6.6) mmwide, the widest (3.2-)

3.7-5.8(-6.6) mmwidegreen. liar i o barely plicat m rgin nuoothorantrorsely

scaberulous, adaxial surface smooth or sparsely antrorsely scaberulous on main

veins, abaxial surface smooth; leaf sheaths 2.1-10.6 cm long, tight, glabrous;

adaxial face of sheat ii with hyaline and glabrou band, hyaline band with a p.

slightly concave to lightly convex html lingulat( with apex obtuse. Vegeta-

tive shoots 14.6-47.0 cm tall, (1.4-)1.7-3.3 times as tall as culms; pseudoculms

3.4-7.8 cm tall, 0.10-0.18 of vegetative shoot height. Infructescence a single ter-

minal spike and 2 3 lateral spikes, usually with the distal 2-3 spikes overlap-

ping, rarely with all pik< eparan proxnnalmost bract with blade 7.1-25.2

cm long and (0.5-)0.9-1.8 times as long as culm; bract blade of distalmost lat-

eral spike 0.9-15.4 cm long, 1.3-3.5 mmwide, (12-)17-51 times as long as wide,

and much exceeding terminal pik< Spih ' Iperculm ample, single at nodes,

erect; terminal spike 5.1-21.2 mmlong, the longest (7.6-)9.6-21.2 mmlong, 0.6-

1.3 mmwide, entirely stammate, 4 24-f lowered, on erect and smooth peduncle

2.1-44(-71) mmlong, usually overlapping distalmost lateral spike and slightly

exceeding it or sligl nb exceeded by it, rarely excet lingdi I almost lateral spike

and separate from it; lateral spikes 5.3-17 mmlong, 2.8-4.1 mmwide, entirely

pistillate, 4-8(.- ( -b-l low ml ih, pei lewii i li l u hon d\ niiln ie,iii ih mi in

ode between the proximal mo i p< rigyma 1.8-3.0 mmlong, on smooth peduncles,

the proximal ones usually pendulous; the longest peduncle drooping or nod-

ding, (28-)44-84(-91) mmlong. Staminate scales (2.6-)2.8-3.5(-3.8) mmlong,

1.1-1.7 mmwide, nai m\\ b JIipih lo. IhpiH < btusc < em. i

;

n n ind l-n. i \< d

margins hyaline and w inn horulnti h with lerruginou peeklcs and streaks.

Pistillate scales 1.3-2.2 mmlong, 1.4-2.1 mmwide, 0.41-0.55 times as long as

perigynium, broad b o\ ire < bru i centei gi en and
] nerved margins entire,

hyaline, whitish to tawny, inirequenth with ferruginous speckles and short

streaks. Anthers 3, 1.2 I 8 mmlong Styles jointed w itli summits of achenes,

portions distal to achenes wither] ng with age, portion proximal to achene (style

base) persistent and becoming achene beak; base 0.1 02 mmwide. Stigmas 3,





i.Tip of leaf blade,

adaxial surface (right), c. Sheath-blade junction of bract, with culm removed, adaxial surface, d. Distal portion o

e. Pair of spikes from apex of culm, with a lateral (pistillate) spike from which all but o;

(left), and a terminal (staminate) spike (r

.

).i. Apex of lateral spike



0.8-1.3 mmlong, withering with age. Pcrigynia 2.9- 18 mmlong, 1.5-2.1 mm
wide I o />. 5 rimes as long as wicks 1.4 1.5 limes as long as aehene bodies, as-

cending, acutely triangukir in cross soction,ahixial faces slightly convex to flat,

adaxial face slightly concave to flat, nerves shallowly impressed in living

perigynia and slightly raised in dry perigyma, nerves 4 1-54, glabrous, green to

brown, dul I. ellipsoid or obovoid. gradually tapeivd horn widest pom I to t run

cate base, gradually or abruptly tapered to subacute or acute apex, beaklessor

with minute beak; beaks 0-0.2 mmlong, 0-7°o ol pengynium length, bent

abaxially, smooth, entire. Achenes 2.2-2.9 mmlong, 1.4-1.8 mmwide, tightly

enveloped by perigyma, obovoid to ovoid, acutely trigonous, laces slightly con-

cave to flat, brown, basal b abrupt I \ contracted to stipe, apical ly abruptly con-

tracted to beak; stipe 0.1-0.2 mmlong, vertical or slightly bent; body 1.9-2.7

mmlong, with widest point 0.9-1.5 mmfrom body apex; beak 0.1 mmlong,

bent abaxially 30-60" from vertical.

Previously, herbarium specimensof(.urev( umhcrlandcnsis have been idem

tified as C. digitalis and C.absuvidita. However, Ccu/n /HT/tnidcnsis and C. digi-

talis are only superficially similar. The most obvioussimilarity for them is their

sharing of proximal spikes borne on long peduncles, a plesiomorphy in the sec-

tion (Naczi, unpubl. phylogenetie analysis ol sect, C.arcvanac). Thus, the simi-

larity between C. cumbcrlandcnsis and C. digitalis is not indicative of a close

relationship between these two species. Four features distinguish C.

tumhcrlandcnsis-And ('. digitalis. C.arcxcumbcrlandcnsis\rAs vegetative shoots

much taller than the culms [tallest vegetative shoot per specimen/tallest culm
per specimen = Q.4-)1.7-3.3], very narrow staminate spikes (0.6-1.3 mmwide),

short staminate scales [2.0-3.51,-18) mmlong], and obtuse staminate scales.

Carex digitalis differs from C. cumbcrlandcnsis in having vegetative shoots

Torus than to slight! v exceeding die culms |tal lest \ eget at ive shoot per speci-

men/tallest culm per specimen = 0.5-1. 3(-1.8)L wider staminate spikes [Q.0-)1.2-

2.7 mmwide! longer staminate scales (3.6-5.5 mmlong), and acute staminate

scales. A scatter plot of measurements for two of the differences between C.

cumbcrlandcnsis d\\d. ( ..digitalis. \ eget at ive shoot height culm height vs. width

of staminate spike, provides complete separation ol these two species (Fig. 3,

with specimens measured lor this plot indicated in the asterisked citation ol

theholotypeol ('..cumbcrlandcnsis. asterisk vd e it at iom.ol represent at ive spcci

men-, ol ( . utmbci laudcnsis. astei isked specimens cited in Appendix A, and
specimens cited in Appendix B).

Carex cumbcrlandcnsis is most similar to C. abscondita, which is the spe-

cies with which C. cumbcrlandcnsis is most often confused. These two species

share vegetative shoots much taller than culms, very narrow staminate spikes,

short staminate scales, and obtuse staminate scales, the same four features that

distinguish C. cumbcrlandcnsis from C. digitalis (Fig. 1). Faeh of these features

is a synapomorphy within sect. Carcyanac and possessed by only C.
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Carexcumbcrlandensi difici from C. td » h'icun veral ways. First, C
cumberlandensis is ,ilw.u .d n lv< u ,jhh., di ,1 's < <d>s<.onditci is often

loosely caespitose. The growth form of C abscondita appears to vary clinally,

with plants from the southern portions of its range having a looser habit than

those from the north. In fact, plants of C. abscondita from the northernmost

portion of its range (northern Virginia and northward) are usually densely cae-

spitose. Second, the proximal peduncles of C. cumberlandensis are much longer

than those of C. abscondita [longest (per plant) peduncle o\' a proximal spike

(28-)44-84(-91) mmlong in Ccumberlandensis vs. (7.0-)15-42(-49) mmlong

in C. abscondita]. Third, the peduncles of C cumberlandensis usually droop or



nod (the proximal spikes arc usual Iv pendulous), but t hose ol" C. abscondita are

usually erect or, at most, spreading like spikes have ikeir apices pointing up-

ward). Thedisticliously imbricate pcrigynia ol C. eumkerlmklrMM.s versus spi

rally imbricate ones ol ( . abst mu/im constat i ilea fourth dillcrcncc bet ween tin-

two species. Fifth, (.'.< umbci hindcnsis has lewer peng\ ma per spike than does

(,'. dbsconditd [longest spike per plant with 4 8( Q) pet igvni a, including unde-

veloped or aborted ones, in C. cumberhindensis vs. (0 -J8-13 perigynia in C.

abscondita]. Finally, the value of the length width ratiool the blade of the bract

of the distalmost lateral spike is greater in (
'.

< umbei landensis than it is in C.

abscondita [(12-)17-51 for C. cumberlandensis vs. 5.6-17(-26) for C. abscondita].

On a scatter plot ol greatest numberol pei agvnia per spike vs. length of longest

peduncle of lateral spike, specimen clusters for C. abscondita and C.

cumberlandensis are well resolved Uug. 4, with specimens measured for this

plot the same as measured for lag. 5). Although measurements overlap for each

of these features, simultaneous consideration of them allows unambiguous

identification of all specimens except for a lew depauperate ones. Specimens

that arc somewhat difficult to identiiy based on these two features can be de-

termined with certainty through consideration of additional features, such as

habit (densely cacspitose vs. loose I v cacspitose ). urrungemem ol the pctigvnia

(distichous vs. spiiah, and length, width ratio of bract blades.

finis, ( ii/cvi umbci landensis is a species wath several diagnostic features

that distinguish it from morphologically similar taxa. Despite the slight over-

lap of measurements ol some key characters among ('.. aanbcrlandensis, C.

abscondita, and (',. digitalis, we haw seen no specimens that simultaneously

overlap in more than one or two key characters between C. cumberlandensis

and C. abscondita or (
'. < umlnrUuuicnsis and C. digitalis.

The chromosome number ol (.'.
< umbei landensis is In - 2 3 11, determined

from mctaphase I of pollen mother cells (.methods in Naczi 1999). Though the

studied plants wen n urn tv* population lhe\ rieldcdila meeouni jvouch

ers: Alabama, Winston Co., ca. 10 mi. N of Double Springs, Naczi 2966 (DOV,

MICH); Georgia, Stephens Co., ca. 3 mi. N of Toccoa, Naczi 2965 (DOV, MICH)].

Carex abscondita (one plant studied) has a chromosome number of In = 24 11

(Naczi, 1999). Because Carcx species commonly cxhibn mrraspecific variabil-

ity in chromosome number, it is premature to conclude the chromosome mim-
brrsot ( i umberlaudensis and C..tibsiondila do nor overlap.

Carcx cumberlandensis inhabits mesic iorests. Die loi ests are deciduous or

sometimes mixed with hemlock. 1'hese forests usually have di versa herbaceous

floras. Frequent vascular plant associates of C cumberlandensis include

Anemone acutiloba(\Xj{, 1 uwson, Carex amphibola S\cud.,C laxiflora Lam.,

C. rosea Willd., Circaea lutetiana (L) Asch. & Magnus, Galium cucaezans

Michx., Hexastylis ari/o/ia (Michx.) Small, Houston ni purpurea l.,Lindera ben-

zoin (L.)Blume, Podophyllum pelt at urn I... Poly\inhum <n cost ichoides (Michx.)
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C. abscondita

C. cumberlandensis

Longest Peduncle of Lateral Spike, Length (mm)

Schott, Sanicula canadensis L, Scutellaria elliptica Muhl, and Tiarella cord ifolia

L. The substrates of C. cumberlandensis are slightly acidic to circumneutral

loams, sandy loams, loamy sands, and clays (Naczi, unpubl. data).

Carex cumberlandensis ranges from southwestern Pennsylvania south to

Georgia and west to Arkansas (Fig. 5). The range of this species is entirely within

unglaciated terrain, though C. cumberlandensis closely approaches the south-

ern limits of glaciation (Flint 1971) in southern Ohio, northern Kentucky, and

southern Indiana. A substantial disjunction appears to exist in the range of C.

cumberlandensis. A population in Franklin County, Arkansas (Naczi 2155) is

about 400 km (250 mi) from the nearest known population in the main por-

tion of the species' range (Naczi 4846 & Reznicek, fennessee, Dyer County).

The Arkansas population, in the Boston Mountains subdivision of the Ozark

Mountain physiographic region (Robison & Allen 1995), is the only one known



i. 5. Geographic distribution of Carexcumberlandensis.

west dI i he Mississippi River. Several other flowering plain species o\ Tresis

and forest edges exhibit a similar disjunction between the Ozark Mountains
and regions east ol the Mississippi River, including Carex ouachitana Krai,

Manhart, & Bryson (Naczi & Bryson 1990; McNeil us R» M. ( .. ivi lldenomi Willd.

(Naczi etal.1998), Gistanaiozarkcnsis Ashe (Johnson 1988; Nixon 1997), Cotinus

obovatus Raf. (Little 1977), Lnt/ieredlc; mtprm l.odd. (Smith 1988; Meyer 1997a),

Leptopusphyllanthoides (Nutt.) G.L.Webster ((dark 1967: Smith 1988), Magno-
lia tripetala L. (Little 1977; Meyer 1997b), Monanla virgaUi Raf. (Scora 1967;

Smith 1988), Ncviusui alabamcnsis A. Gray (Long 1989), and Trillium pusillum

Michx. var. ozarkanum (Palmer & Steyerm.) Steyerm. (Cabe & Werth 1995).

Lctrcxcumba-hniil h.m'.soi in in e\ i I ph iograplu pun mccs but most
of its range lies in die Appalachian Plateaus (.including the Cumberland Pla-

teau), Interior Low Plateaus, and Piedmont. It is most common in eastern Ken
cky, Old and i (her Alalia,

i

(CO
cumberlandcnsis is rare and local on the Coastal Plain. Por the Coastal Plair

onlyeightpopulationsarc known, from Alabama (Butler. 1 owndes, Russell, anc

Wilcox counties), Georgia (Stewart County), Mississippi (.Choctaw and Win
sion counties!. ,uu.l Tennessee UAer Counter The specimens cited below arc ;



representative sample of about 280 records (about 810 total specimens) of C.

cumberlandensis we have studied. Collections of C. cumberlandensi s elate I rom

at least 1844 (Rugell08, Tennessi e Se\ iet ( ount) ) Long-standing confusion of

C. cumberlandensis v nil ' ah < audita and ( di; nub . k < ounts for why the rela-

tively well-collected, widespread, and commonC. cumberlandensis had escaped

recognition for so long.

Because of past confusion of C. cumberlandensis with C (iiehu/i.s and (

abscondita, the distributions of the latter two species need clarification. The

range of C. digitalis includes the entire region inhabited by C. cumberlandensis

and is quite extensive: southern Nova Scotia, central Maine, and southern

Ontario west to southern Wisconsin and south to central peninsular Florida

and eastern Texas (Bryson 1980; Oldham & Zinck 1997). Bryson (1980) provides

a map of the range of C. digitalis, including its varieties. Since C.

cumberlandensis has been confused most oft n irh < bscondita, we provide

a mapof the range o! ( abscondita (V\g. 6) and cii repn niativt peennen al

it (Appendix A). Carex abscondita occurs mostly cast and south oi i lie taenia; at

C. cumberlandensis. easl ei n Ma ; a< husetts, southwestern Kentucky, and south-

eastern Missouri south to northern Florida and eastern Texas (Figs. 6, 7). Carex

abscondita is most frequent on the Coastal Plain. Since C. abscondita is absent

from Indiana, Ohio, and West Virginia, reports of this species from these states

(e.g. Mackenzie 19 > > M< nn l"1<> F nukl I

1

) u M i I'Vo ' n id NW
Gleason&Cronqm i 1991 Ohio Division of Natur; I \i i mdPreserves 2000)

almost certainly refer to C. cumberlandensis. In addition, though C. abscondita

occurs in Kentucky and Tennessee, many of the previous reports of this species

from these states (e.g. Manhart 1986; Cusick 1989; Chester et al. 1993; McKmney
et al. 2000) refer to C. cumberlandensis.

Though C. abscondita is absent from most of the range of C.

cumberlandensis, tin two pecu an ;ympatri< m oiu In astern and southern

portions of the range of C. cumberlandensis (Fig. 7). Infrequently, plants of these

two species do grow yntopicalh Wehave obsei aaa.i ( t umhcrlandensis and C.

abscondita growing together in Butler, Coosa, Tuscaloosa, Wilcox, and Winston

counties, Alabama; Jasper and Monroe counties, Georgia; and Winston County

Mississippi. In localities of syntopy, C. abscondita tends to grow in moister soils

than C. cumberlandensis. Wehave never observed hybrids or intermediates

between C. cumberlandensis and C. abscondita.

Wehau selected < umlh i Limit asis as an a|>ithit In i- new pu ies b

cause the Cumberland Plateau of eastern Kentucky, eastern Tennessee, and

northern Alabama i t he center of its di I i but ionj he area in which it is most

common, and the n gion in \\ hi< h it is t \cr\ i h \\h ten tit element of the un-

derstory of mesic forests.



lPHNTlFICATION KIT FOR M l-MBI-RS OF CARfiX SFC

This key is designee! lor identification of complete and ample specimens bear-

ing mature and healthy perigynia. Occasionally, insects induce galls in the

perigynia of mernbei oh urx eclion Ciurviuhn Because these galls distort

the morphology ol the perigynia, one should avoid considering affected

perigynia when identifying these laxa. Relative to healthy perigynia, perigynia

withgallsare usual!) palerlespecialh basally) mon elongate, more excurved,

much less likely to contain mature achenes, and shed earlier.

The terminal spi he is ent i re I y sf animate. The lateral spikes are entirely pis-

tillate, except in C /tmYul/nisCwkh the basal scales ol the lateral spikes sterile

or subtending staminate flowei ). In addition phut ol some of the taxa (espe-

cially C. digitalis var. nuuropodtt) occasional!)' have a lew staminate flowers

terminating the otherwise pistillate lateral spikes.



cumberlandensis \ A~

1\™

Carex

\

| fl|§f

Carex abscondita

Length of the peduncle for lateral spikes is measured from the base of the

peduncle (at the node of its subtending bract) to its summit (at the base of the

lowest scale in the spike surmounting the peduncle). Thus, peduncle length

includes the portion of the peduncle included in the bract sheath.

I h r
| i

| , it ith
f

i i[ h h Im[ hoii ( mnk tely absent.

2. Foliage green or glaucous;leaf blades of vegetative shoots 1 .0-3.5 times as wide

-mch taller than culm i ill t n i in



caespitose_ Carex cumberlandensis

V ruhhtiM pii ill unl.M, .it.
I unit i lit. i .1 ,pil. ..ithrn )8 1

• p.MMUin

peduncle (7 0-)15 4 >i 4» mmI >n i h,i t hi vie of distalmost lateral

spike 5.6-1 7(-26) timt- Inn
i

. il. ... I\ oi densely caespitose

•rigynium face 7-10-

. Carex digitalis var. macropoda

of distalmost I, Hum

3ch periqynium face

id Carex digitalis

K. I oli.iqe usually qlaucous; longest (pt ?r plant) terminal S| JikeCl.O )].?

8. Foliage usually bright green; longest (per plant) termma lsp,ke 6-2

c

Foliage glaucous; leaf blades of vegetative shoots 3.8-9.0 time

i.n.ll i , pur| h 1 nh| ii,
1

1 .1 ,i ranqinqlioiti sliqhl

ound and extends to 10 cm high.

Widest leaf blade 1.0-2.5 cm wide;pedun cles of lateral spike s usually erec

spreading.

10. Bracts from middle and proximal portic ssorwilhbla.

0.1-1.9 cm long;perigynia 3.7-4.9 mml.)nq;lonqest (pci p lant) lateral sp

Carex laxiculmis

Carex platyphylla



NACZI ET AL..CAREX CUMBERLANDENSIS, A NEWSPECIES FROMTHE EASTERNU.S. 1007

Rpli t I iti ( | i /
|

itfod i nh in a=t< ii 2 th

measured for scatter plots (Figs. 3,4). U.S.A. ALABAMA.Butler Co.: ca. 0.5 mi. N of Oaky Streak, 1 7

May 1995, Naczi 4686 (DOV). Cleburne Co.: ca. 10 rni.S of Borden Springs, 7 3 Apr 1990, Krai 77370

(VDB).Colbert Co.: ca.4 mi S of Allsboro,27 May 1 986,Bryson 4399 (MICH, ctb*). Coosa Co.: 1 .8 mi S

of Marble Valley, along N side of Paint Creek 2Q Apt >0oi) , ,so ,
* / n,/ (DOV*, MICH, ctb).

Jackson Co.: 9 mi s of Huuihtid •-
I ,b in ,n7 V Api Y> ' "., -

- ' Mh 5 VDB, ctb*). Jefferson

Co.:justWofTafford,2 May 1980, Kra/ 64863 (VDB). Lawrence Co.: Bankhead National Forest.Th-

LimestoneCo.: i ien; :a. 1 mi.Wof

2 1,6 Apr 1993, Krai 81 988 (DOV, VDB). Madison Co.: Mot it. i flout n o May 1981, Manhart

265&Bryson (MICH,TENN,ctb),22 May 1983, Bry^on -("I tl >

r

i 1 '"1, Nocz/ 2876 (DOV*).

Marshall Co.: ca 1 tin r nln IiIh H II j 1 »f t I ^ ?8 (GH,MO, NY, PH*,

US). Russell Co.: 2 m Talladega Co.: NW
of Chandler Springs, off "Mum i M ,\ ]•> \l , , '( vl Ml) Tuscaloosa Co.: ca. 8 mi. ESE of

Windham Springs F id. t M i n iFi i

m i
;

[
> ab) Walker Co.: ca

30mr NWofNorthport,4Jun 1" 1 ' l Ml th' rpsey along Wside of Sipsey Fork of

BlackWarriorRiver,2Jui WilcoxCo ,r ,den,Eofroute41,

24 Ma; I9<M lai 09i (I >0\
I Winston Co.: ca. 5 mi. Wof Grayson, Bankhead National Forest,

Sipsey River Recreation Area, 5 May 1 978, Bryson 1892 (TENN, VDB, ctb). ARKANSAS.Franklin Co.:

ca.3mi.EofCassRe.Hiri Mi mi i ,l in 1 n lb) GEORGIAJasper

Co.:3.5mi.EofOcmul
,

[til in I 1I-I1111 of Monticello, 19 May

1 997, Naczi 6054 (DOV, MICH,VDB, ctb). Monroe Co :< urn ot
I u « II ilk 25 Apr 2000, Naczi

8398 & Ford (DOV*, VDB, ctb). Stephens Co.: ca. 3 mi. N of Toccoa, along Toccoa Creek, 3 May 1 991

,

Stew, rtCo May 1997, Naczi6121 (DOV, ctb).

Talbot Co.: ca.4 mi NE of Pleasant Hill,25 Apr 2000 I E ctb).Upson Co.: ca.

3 miSWofThomaston p 1 , r /,*, ford (DOV). Walker Co.: NWof junction of routes

136&27,along route I in " ' ii \>
I YuMm-i '

/ 4UK H 1 1 I 'I I
I M i In the Pocket of Pigeon

Mountain 1 Mav l^v v - / L |

n n • FLA IFHNU ti INDIANA. Brown Co.:

Brown County State Park, 16 Jun P<- I II' 1 1 IN US). Crawford Co.:

ca.0.5 mi. N of English, 26 May 191 1, Deam8463 (NY); 1.5 mi. 7 of GranMnirg, slope of Little Blue

River,9 Jun 1 91 9, Deam27807 (GH);ca. 1 mi S of Wyandotte Give, 1 3 May 1922, Deam35617 (PH*).

Harrison Co.: 2.5 tin F N r-l 1
rn Ml" - I 1 Jennings Co.: ca. 0.75 mi.

aboveVernon,along(N ti t 1
it it |r [t ,' Jun 1^1 ' v,H

r

NY). Lawrence Co.:

ca.2mi.NEofTunn« It t Mi nlir ill nil i US) Orange Co.: ca. 1

mi. SE of Orangeville, I Jun 197c, Doom 437/',' (NY, PH*); 6 mi. I of Baden Springs, 16 Jun 1982,

Manhart 518 & Muzzy (MO, US). Perry Co.: ca 2 5 mi SWol St 1 ton >-| 1 1
' ", Deam44130 (NY);

4.9 mi. N of Bristow, along E side of route 1 45, 27 May 1 990, Naczi 2503 (DOV*, PH, US, VDB, ctb). Scott

Co.: 1 mi. N of Lexington, 20 May 1919, Deam27584 (NY). KENTUCKY.Adair Co.: ca. 9 mi. S of Co-

lumbia, along Wside <>t mute n 1, |o Im 1

,;
<
c

>.s, Naczi 7387 & Reznicek (DOV). Barren Co.: ca. 3 mi.

SSWof Haywood, Brio id >r in IhiuiOi. .1. 14 Jun P"i Na, zm4n0t Heeg (DOV, KNK, ctb).

Bell Co.: ca. 5 mi NW fl lit 1- f 1 it 1 I ^ -> MDOV,MICH,VDB,

ctb). Boyd Co.: S of Ashland ib< . Ilurrrcaru Fork Road, 24 May 1993, Cusick 30901 (MICH). Boyle

Co.:Centtal KentucN „ Hit \ tu 1 1 1 1 1
> 1 n >

1 Casey Co ' mi

S of Ellisburg, 18 Jcir 1 I ClayCo.N 1 1 -472 and S of Mill

Creek 28 Mav 199- / In M|. H LI tb) Clinton Co.: ca. 3.3 mi. WNWof

Albany,23May199F Cumberland Co.: manda I'.alongW

I 1 1 1 \ 11 L 1 il I E nil 1 1
Irvine,

!2rVu\'l Fleming Co.: n I
I

^ Naczi 7325 & Ford

(DOV, WIN, ctb). Hardin Cl.. n
1

utinirt r< tin - h h t 1. -
,' '

1



21 Jun 1997, /Vac/! • H.irtCa.:. .i..' Cni.PM ol( annus, I 7 Jun 1 998, Naczi 7425
11

il Uckson ( r.
i i

'i
[ | h, lun }982, Manhart

Knott Co i UN). Knox Co.: ca. 3 mi.

NNEof Barbourville,29 May 1

l
'

l
> 7/V, /« // < C/ < (I H )V) Laurel Co.: c a. 5.5 mi.WNWof Bernstadt, 1 9 Jun

\997, Naczi 6521 & Heeg (DOV,ctb). Lawrence Co.: NF of rallsburg, above route /07,24 May 1993,

Cusick 30922 (CM, MICH). Leslie Co.: along highway 47 1 , VV fiom Hyden, ( a. / mi. E of Clay County

line,?
I May 199 U htJ Lewis Co.: L mrH Fork, 19 May 1988, Cusick27393 (NY,

VCR) McCreary Co.: I nth.
I hi idr h il> I > f kd , t

i > ,'i n L'Kc Campbell s.n. (KY).

MonroeCo Ohio

Co.: LB. Davidson Wil.lhh M mag t ml nt a„ ,, 4 Mav ]^< '.ks,ese /c M| KY KNK). Pendleton

Co.: 2 road mi. ESE of ^ t rnedg ill ilm >uth lun 1 '4 ^ i ' >,i, « t (I )OV MICH,PH,VDB,

ctb). Powell Co.: ca.? mi. SSP of SUIcN.it ui.il Pudge state Nature Preserve,?; Jun 1997, Naczi 6663

(DOV, KNK). Pulaski Co.: deneral Rurnside State Park, 16 Jun 198?, Munlnul 510 & Muzzy (MICH,

II NN). Rockcastle Co.:?.') mi. No) jutu I ion of routes 490 and 89, lc» Jun \"H,>,Manhait '>()<> & Muzzy

(MICHJENN). Rowan Co.: N of lupleiidkiini I louse Bianch, 1

r
> May ICS ',( (/sk /< 26J98 (VDB). Rus-

sell Co.: SWend of Cave Springs Road (between links), 70 lun 't'tfi nmphellyn. (KY). Warren Co.:

< a. 1 1.7 mi. NNE of Bowling i seen, a I' mo s ,.,],- ef i. L 1V I iek Cieek, Is lun 1 9 l
>/, Nat zi 0500& Heeg

(DOV). Wayne Co.: 1.75 mi.N ol Kenluc ky lennessee line, along iouc In/, IS Jun 198?, Manhart

499 & Muzzy (MICHJENN). Whitley Co.: ca. 8 mi. E of Williamsburg, .•"> May \993, Naczi 3150 (DOV,

MICH, US, VDB, ctb). MISSISSIPPI. Choctaw Co.: ca.4 mi. NNE of Acker man, near Horse Branch, 4

May 1981, McDaniel 25006 (ctb*). Tishomingo Co.: Yellow Creek Quad., Burns Hollow, 15 May 1979,

.. ' ' I NN Winston Co.: I >rest,26 Apr 1977,

Byson 1523 (el >*) ) NORTHCARO-
LINA Alexander Co.: 5 mi E ot w hti I

' M,n he s in /' s; ' "MJ. 1 1) Anson Co.: 8 mi. S of

near Deep River, 3 Jun !%(), S'od/os/S S'(?" (N( t), 1 1. NN). Madison Co.: ca.5 mi. Wof Hot Springs,

along Mine Hollow Bran h ' ' M i\ I
'

I Conns/ / cMHI II I lb I
)| VVVA) Montgomery

Co.: Uwharrie National forest, along VV fork ol M< I can Creek, Paiks Pla< e Road, 18 May 1970, Le-

onard 3201 & Radford (MO.NCXJ). Orange Co.: It 1 1 Hi'l u i it
[

]

- •< h > (OS, PH, US). Polk Co.:

R.R.Melrose, 19 May It
1

'

i

I Stanly cu I i i I ng Yadkin River, 6 May
1 95 1, Godfrey 5 1129& Fox (MO, NY). Yadkin Co.: near Yadkin Peer bi Ige, route 67, 30 May 1981,

Mannart323<55m/rh(MICH).OHIO:AdamsCo
i

- ' n I
'7 U meek 8745 &Reznicek

(MICH). Gallia Co.: i i I ni t ilh| i II t i| i it t i h f Run, 25 May 1988,

s-.
, SuotoCo. a s ,

, ) May 1985, Can 6538

(MICH). Vinton Co.: Kiks-Tv p est .1 PMi« 1*1 tl PENNSYLVANIABlair Co.:

E of Altoona, Brush Mount iin 1 Jun 1" n
> i ,,1,1 "7 \i K\\ l , <<H, « M), Bright 1908 (CM)

SOUTHCAROLINA. Abbeville Co.: Sumtei National Potest, F facing slopes at Johns Creek,21 Jun

1 992, Hill 23443 &Wilson(GH,M\C\-\). Lancaster Co.: 13. 7 mi. NNWof I aru aster, overlooking Catawba

River,21 Apr ]953, Duncan 15630 & Hardin (Ph*)McCorm\ck Co.: 3.? kmWof Edgefield County line,

Sumter National Forest, NWol juik lion of S 704.in.dSk 78, 1 8 Apt P>c> MeCo/i //M7(MICH,USCH).

Oconee Co.: ca 4 m ?. I II II i I ,, a 7 > JV ) Pickens Co.: ca.5 mi.S of Rocky

Bottom, 3 May 1989,AUc 7CC (I HAT, i th). Union Co.: c^.^> mi.VVSW el Union, 8 May 1993, Horn

TENNESSEEAnderson Co.:

McNeilus 87-794 {<< Bledsoe Co '
i ,, - 7827 (GHJENN).

Campbell Co.: 1 nil > it
,

M
il i i it I 1 1 , < \ >n (< tb'l Cannon

Co.: N side of North I nt ur t mi l 1 1 1 i 1

'

ih IP) Cheatham Co.:

! see P s.l I

'- ..,• ..
' i. .v... || Clay Co Oewig I , :

i
k , , „ ! > 'a „ 1991 ,McNeilus 91 -1 90



i

i

i i i ii i mn ' i 1

<- <•
' '

1986, Wofford 86-43 & Ma (ctb*). Davidson Co.- . I m i t » i n< ssee 12 and Marrow-

bone Creek Road, 16 May 1971, Kml 4.h< ' 'I' I 'I

l

' DeKalb Co.: E of Spencer, along upper

King Creek by road to EMMi-hEilM '1 ,~
/ i VDB) Dickson Co.: 2.8 mi.Wof White

Bluff by route 70, 1 3 M i\ 1" S,Kral55 ' (f II' Hi Dyer Co.: ca.6 mi. NWof Dyersburg, N of route

1 82, 27 Jun 1 995, Naczi4846 & Reznicek (DOV, MICH). Franklin Co.: Sewanee, Lost Creek Cove, 24 Jun

1938, Svenson 9689 (GH, VDB). Grundy Co.. i i 1 I ilt
i hm i ,i//ard Creek, 1 5 May

]965,Clark 1 771 (NCU*). Hardin Co.: nf in I t i mi .1 i,M nm , , e t

L
< I May ]970,Kral 38916

(VDB).Hickman Co.: 4-4.5 mi.Wof Lei m i If h
I nn- - -

c
1 May 1993,Kra/82267(DOV,TENN,

VDB).HumphreysCo.:ca.5mi.NNWoil ii I i ri Mi ,< 230 19 May 1989, Kral76304( VDB).

Jackson Co.: NWof Gainesboro, abo n I Hand Ri i 11 Max 1992 / rol 80S15 & Rust (DOV,

VDB).LawrenceCo.:ca.8mi.WSWof Hi t< n . In
i

hi >l m< h b Tennessee 242, 5 May 1990,

Kra/ 77462 (VDB). Lewis Co.: f hi
I irk, 17 Ma 1 >71 Kra/ 42648 (MO, VDB). Loudon Co.:

i ! mm L h . m i ill. i .t« .1 n
i

| Mil I i i I ili 'I
I II I

Macon Co.: S of and bel I if .
it ( it 1 1

' 'I' H) Maury Co.: along

Big Bigby Creek at E side of Sandy Ho >M " <

H I" >
,

<•
1 <^4 (DOV, VDB). Monroe Co.: SE of

Pumpkin Center, between ChilhoweeL ilt mht' t n ,.f ,, jU t-^ 1
H1 and "2, 15 May ]980, Bryson

2987&Bryson (ctb*). Moore Co.: ca. 3 mi / -f Mo tate Campus and SWof Tullahoma, 26 Apr

1 989, /<ra/ 76096 (VDB) Morgan Co.: Pu I
tml -^ <" J -

' "iH NY) Overton Co.: 3.4 mi.

I t h ii t \[ i I I / i P iy Co I n in III I ii I

Buffalo River,4 May l^hMmMh' 1

,w i L " ' Ml I I I
i Putnam Co.: ca.8 mi.SE of Cookville, 10 May

'
'

, Scott Co 1May1994,/WcWe/hs94 JM(TENN),

V of Dunlap, alonci I irN. I tu I i 1^ hi 1
Q'i aczi 2512 & Krai (DOV*,

H,VDB).[SevierCo.]:U i\ .-hi e
i r ill nlit HnhEiohl'i ikl I 11',,. > n M H

/DB). Stewart Co.: Land Between the Lakes, along Bee Creek, tributary of Bear Creek, 1 4 May

», Patrick 4256 &DeSelm (VDB). Sumner Co.: 2 5 mi >l
'< fmm< hn I hvloi Hollow, 1 7 May

), Carter 1816 (ctb). Union Co.: ca. 7 mi. Wof Maynardville, Big Ridge State Park, 30 May 1 995,

>i4747&Naczi (DOV, MICH, VDB, ctb). Van Buren Co.: - mi L h Spen. >i by lennesseo 30 1

1 97 l.Kra/ 42364 (VDB). Warren Co.: Rock Island \ I m J tat- I aM ^ May 1 993, A/ocz/h

/

15

znicek (DOV, MICH,VDB, ctb). Wayne Co.: <;a. 5 nnWnl Iron ( ityjust E of Cypress Creek bridge, 5

^ White Co.: , >

h35(VDB) VIRGINIA.BuchananCo.:NEof5 ik "i
' h 1''":' Wwholli 8545 (DOV). Franklin

ca 10 5kmSWofFpimm 11 i k 1 ' u ,
"

I Rockbridge Co.: Natural Bndge,28

1 909, Bartram s.n. (PH*). Scott Co.: i ^ ' n i Ml I t
' h ut .

n
i n in

i
of ( >ph >

k,21 Jun 1993, N, Wise Co.: ii. m, Powell Moun-

2 Jun I

1 " 11 .hh',' i«7' (MICH). WESTVIRGINIA. Nicholas Co.: U.S. highway 41, above

^/ofEllenboro,8

AITHNOIX A

Representative Specimens of Carex abscondita. Spei mens marked th an asterisk are those

measured for scatter plots (Figs.3,4). U.S.A. ALABAMA.Autauga Co.: ca.5.5 mi ENEof Autaugaville,

Baldwin Co.:
'

(IBE). Barbour Co.: Blue Springs, Choctawhatchee River, 7 km 1 mh,hh5h,SV(DOV,VDB).BibbCo.:

nearLightsey'sMilh hi- ih rl n nm lunl'i , ,- i HIM i 6 mi SEofCentreville,

5 May 1987, Naczi 1527 (DOV*). Butler Co.: ca. 0.5 mi. N of Oaky Streak, 1 / May 1995, Naczi 4689

(DOV). Coosa Co.: 1 n hnil .L ,hthhi it r \pr 2000, Naczi 8529 &

Ford (DOV*). Dale Co: In t
I

'

"

I
' h h i h\ h^s Mw "<> MTENN). Dallas Co.: ca.9 mi. SE of



Selma,16Mayl9M ' GenevaCu i
'

I Mil 1 i'i •.!.
River, 18 May 1966, MMmo., v..

' m.VPhi Jackson Co.: I mi.VVul „ ottsM>io,3 May 1 939, Svenson

10193 (GH,MO N^ ' Leo Co

.

Madison Co

Limestone Creek i

' MarionCo.: N I ( t in, 25 Apr 1941,

Mobil- Co Monroe Co.: 1.8 mi N

ofroutes47-83junction imMd i, ^j i M 1
-[•<) Morgan Co.: 1.6 mi.N of Florette,

along Cotaco Creek M' , • •
' Tuscaloosa Co.: 3 mi. ESE of Windham

Springs, E side of Black Warrior River ? May Mo, a ' / (DOV). Wilcox Co.: ca.4.5 mi. SWof

Camden, E of route 4
1 1 May 1 Winston Co m.N of Double Springs,

Sipsey River Recreation Ai.m ol Bankhead National lorest,4 May MM, Nat./i 2870 (DOV*, MICH).

ARKANSAS.Cross Co. Howard Co.: , b m "
>t

Umpire, 17 May 19i Lafayette Co , ^ay 1995, Hyatt 6366

A Hyatt (DOV"", MICH). Montgomery Co.: 1 .2 mi. r of Pino Ridge, 1 I M.av 1989, Naczi 2142 (MICH,

DARK) Phillips Co I
I | v tb) Pope Co.:

N of Dover, 20 Mm '
,

i Scott Co.:

.

i

'

. May ]989, Naczi 2131

(MICH,UARK),20Mi 1 ' Sevi,-r ( o. i i i
'

Nac/i2126 (MICH, HARK, ctb) CONNECTICUT. [New Haven County]: Milford, 27 Jun 1901, fames

sn (NY) [New London County]:, r n . I un I
. mMDELAWARENewCastle

Co.:ca.3 mi.NWofUm i Mun M-n , L ' t I i nnet 7 Jun } 988, Naczi

2008 (DOV ); 0.4 n i Kent Co < a .5 mi SSWof

Blackiston,5Ma\ <•' Sussex Co.: '
i md Millsboro,21 Jun

1926, True 200a (PH). DISTRICT OF COLUMBIA. WastunqMnM Jun MM1, Steele s.n. (NY). FLORIDA.

Calhoun Co.: 15 mi N f Wewahrtchka, 1 May l"i \i < ill I i\ K ) N\ VDB). Gadsden
Co.: S sideofChattaho I . \

f
,| , n ,( «,1 'inl r

>
, Pi >\ MRH TENN v'lT*

Chattahoochee, 2' Ma\ 1" * „« <• R >> \ '
i Jackson Co.: i loodplain of Apalachicola River

between U.S. 90 and JirnPoodmfl Dam 11 \pr M 10, ,,, m m,,, , „, (DOV*) ca. 1 mi. N of

Marianna, along v\ Santa Rosa Co.: \\ of la> 2
'

GEORGIA. Burke Co.: / mi. Nl of Shell Bluff, near Savannah River, 18

May ] 989, Naczi 2190 (DOV). Chattahoochee Co.: ca. 9 mi Wof Misseta,73 May 1997, Naczi 6133

(NOV*). Early Co.: ca. 1.5 mi. NWof I lilton, aiono ; RMRiRoo, her Hiver, 18 May 1995, Naczi 471

3

(DOV, MICH). Effingham Co.: „ I •
,

i
• Hancock Co.: ca. 13

mi.EofSparta,20Ma\
1
m , M i HarrisCo.: < n i

' P Ml rry Grove.along S side

of Mulberry Creek MMu I ' .< t > d in\
) Jasper Co.: ca. 14 mi.SW of Monticello, 19 May

1 997, Naczi 6055 (DOV). Monroe Co |ust f Dam In If Mnupee River, 19 May 1997

Naczi 6059 (DOV) ca ^ r mi SA ot I u , 11,11, \ M i M M(DOV) Screven Co.:

Blue Springs 2 M i\ I I
I M r I U I . < ill.. v.»v <

I I I

280, 22 May 19"! V • LOUISIANA. Grant Parish: MMn oi

PacktononUSlb MM11 M i M mMi | d Iberia Parish: Weeks Island, 15 Apr 1983, Wof-

M V , hm-H-jr F.in.h i
,

mullint ., I May 1972, Rogers 8067

(II NN). West Feliciana Parish: > i 1 mil '
t lint Fraiu i

1 1 M , n M88 Naczi 1 820 (DOV*).

MARYLAND.AnneArundelCo.iPaltixenl Research Refuse, I km IMP/Mmonn / MM(GH). Prince

Princess Anne, 23 Mm Talbot Co.: '
i .'.NW of Easton, 5 Jul 1941,

Farlc 34 14 (PH). Worcester Co.: l.omi.SWof Public Medina alomi laniiouse Creek, 7 Jun 1988,

A/acz/20/2(DOV*).MASSACHUSETTS.BristolCo.: : Muni" nwurl, 722 (GH). [Dukes

1882 (GH) .Norfolk Co.: MISSISSIPPI Bolivar Co
of Choctaw, 23 Api I Carroll Co iden, along a tribu-

tary of Hurricane Creek, 5 Inn M i Forrest Co.

Hattiesburg,30A
:

' Holmes Co.: i .n, 14 Apr 1992, Bryson



/ 1224 & Newton (DOV, ctb). Lafayette Co.: c;

ctb).LeeCo.:WofTu I . Lowndes Co.: ca 13 mi.S of Colum-

bus, 1 1 Apr 1987, Bry\o < 1
' 'Ml tl Oktibbeha Co.: ca. 1 5 mi. 5 of Starkville, Noxubee

Wildlife Refuge, 26 May }980, Bryson 3053 &Mathies (ctb). Pearl River Co.: ju ,i j oi Cinieir, E a
|j;

1 936, Harper 3477 (NY) li '2 mi , ut i

1 m i I .tl f i -r Imp, 26 Apr 1991, Bryson 1 0750 etal.

(DOV*, ctb). Tallahatchie Co.: ca 8 im fJ I

l nC t n 1
Apt 1"' I >\ i>n 7345 & Morris (DOV,

MICH,ctb).Tishomingo Co.: I
i n k 17 May 1992, firyion H707 &

Warren (DOV, ctb). Union Co.: 6 mi. 5E of New Albany, E branch of Okannatie Creek, 1 8 May 1 990,

Bryson 9954 (DOV*, MICH, ctb). Wilkinson Co.: 1 in H h 1 1 M )> 1^0, Naczi 2392 (DOV).

Winston Co.: ca. 6.3 mi. NM v J I m ill
i

i 1 < 1
1

h . i Yalobusha Co.: ca.

6

mi NE of Oakland, 9 Api 1<1 >< , •. I

'*, t rb) MISSOURI. Dunklin Co.: ca. 7 mi. NWof

Campbell, along old channel oi Saint Franc s River, 2 I Ma) 1 993, Reznicek 943 1 etal. (DOV*,MICH).

Ripley Co.: SWof Net K ill 'Mi 1 f < il (MO) NEWJERSEY. Bergen Co.:

Paramus ,
r

> iur 1 < u,,l Cumberland Co.: ' m - port '1 Jun 1994,

Naczi 4389&Thieret (DOV*, MICH). Mercer Co.: Imla I i Jun 15 ig 32985 (GH). Salem

Co.:1 mi SofPittsqrou '< r.U 1 '
, >

h< m(CM) NEWYORK. Nassau Co.: Glen Cove, 15

Jun 1 907, Bicknell 2046 (PH). NORTHCAROLINA. Columbus Co.: ca. 2 mi. NE of Whiteville, 21 May

1992, Reznicek 8 h - Craven Co.: 1 mi NWof Vanceboro, 13 May 1950,

Pitt Co ' OKLA

HOMA.McCurtain Co.: , , n i ul DOV*). PENNSYLVA-

NIA. =Si r CO DflU| III >

Jun 1952, Berkheimer 13006 (PH). Lehigh Co.: 1.25 mi. Wby slightly NWof Lehigh Furnace, 25 Jun

1 922, Prefz // 382 (MSC). Philadelphia Co.: near Cedar Grove,8 Jul 1 926, Benner s.n. (GH). Schuylkill

Co.: ca. 1 .3 mi. WSWof Summit Station, 5 Jul 1 938, Wagner 7401 (PH). RHODEISLAND. Bristol Co.:

Bristol, 1 1 Aug 1 96 1

,

Seymour 1 9460 (MO). SOUTHCAROLINA. Cherokee Co.: 6.2 mi. NWof Gaffney,

Clarendon Co.: Manning,23 May 1 91 4,Sfone3 / / (NY, PH). Edgefield

Co.: Sumter National Tor. .t . mini I illnH iri Ddin IMh I
-<

> on 1P240 (DOV, USCH).

Greenville Co.: E of Caesars Head, 3 1 May 1 995, Naczi 476 1 & Naczi (DOV*, MICH). Newberry Co.: ca.

8 mi. NWof Newberry, 14 May 1 996, Horn 10310 (DOV, NBYC). Richland Co.: Congaree SwampNa-

tional Monument, ca.2 km N ol Weston lake, 29 Apr 1998, Nelson 19096 (DOV*, USCH).TENNESSEE.

Dyer Co.: ca. 6 mi. S of Dyersburg, 27 Jun 1 995, Naczi 4839 & Reznicek (DOV, MICH). Hamilton Co.:

Behind Tennessee Welcome Center, I-75, 30 Apr 1 996, McNeilus 96- 1 97 (TENN). Lincoln Co.: just E of

NewHope,4 Apr 1 983,Sommers s.n. (VDB).Marion Co.: ca.2 mi.S of Jasper,29 May 1990,/Vocz/ 2509

& Krai (DOV). Perry Co.:

77633 (VDB).Tipton Co.: ca. 2.5 mi. NWof Gilt Edge, 27 Junl 995, N,i, - V < Rt mtl /(DO\ f IK Hi

Weakley Co.: ca. 5 mi. NWof Greenfield 2^ km I'l'.rt* , ,^ iv n < MDOV,MICH). TEXAS.

Harris Co.: ca. 3 mi. N of US 90 at Sheldon, 5 Apr 1 989, Orzell & Bridges 9018 (MICH*). Jasper Co.: ca.

14miWofKirbyville "
1 i K H ell Marion Co.: , n of Jefferson, 12 May

I

' HI I
i SmithCo.:<. ISmiNnlMu Hi 1< '< i /??<> (MICH,PH,TEX,

ctb) VIRGINIA Princess Anne Co.: I ittleNed I Junl- hynalci et al. 4593 (GH,PH). Sussex Co.:

3.8 mi.WNWof Sussex,4Jun 1986, Wieboldt 6019 (DOV*). Westmoreland Co.: 0.5 mi.S of Nomini

r
h lun 1 '40 w, n 'f)W(PH)

APPENDIXB

r plot (Fig. 3). Equal r

id) i J ni 11

J.S.A. ALABAMA. Butler Co.: ca.O



Sano State Park, 6 May 1 9"\,NiH/i288 /(d). Marion Co.:

(a). Monroe Co.: 1.8 mi

SAS.CrossCo.:WofBin 1
mm, , , ,,

( ; ; ,,,

1 986, Naczi 1204 (d). FLORIDA. Hamilton Co.: Holton Cre

Abbott 13392 (a). Leon Co.: ca. 1 mi Wof Bloxham, 5 May

Co.: ca. 2.5 mi N of Clyc . M.l\ 1"0, N v l]] Scr ,

2838 (a). Talbot Co.: ca.' I mi NFoi Pleasant I lill, 25 Apr 2CH

Wofroute76,3Mav 19^1, AP;,//

Bristow, 27 May 1 990, AAx 'i(JMd) KENTUCKY.Adair

Naczi 7399 & Reznicek (c 1). Boone Co.: 3 mi S of PeterPn

: S of Bear Creek, 1 5 May 1 992, B/yson / 1592

d way, 28 Apr 1991, Naczi 28 1 7 (m). ARKAN-
i). Stone Co.: ca. 3 mi ENEof Fifty Six, 20 May

reek Wildlife Management Area,3 Apr 2000,

•

1 989,Naczi2099 (a).GEORGIA. Effingham

~)00, Naczi 8428& Ford (m). Towns Co.: 0.3 mi

I INDIANA. Perry Co.: 4.9 mi N of

r Co.: ca. 9 mi S of Columbia, 1 6 Jun 1 998,

urg, 12 Jun 1994, Naczi 4106 (d). Campbell

Elizabethtown 1 . in, Laurel Co.: i. >i Bernstadt, 19 Jun

1 997, Naczi 6540 &Heeg{m). Mclean Co.: i
mmi P'C, ol p.-edi Gm.r 1-1 \un } 997, Naczi 6484 &

Hceg (m). MICHIGAN. St. Clair Co.: ca. 2 mi WNVVol Blaum, 1 / Jun 1 '->88, Naczi 2025 (d). MISSIS-

SIPPI. Pearl River Co.: ca 3.2 mi S of Miarion Pen Rive. Co. hn< ( <\pi I 9«1, Bryson /0749ef a/, (a).

Winston Co.: ca 3 mil IH ,1 loin ull. I 1 Apr non i i, i OKLAHOMA.McCurtain

Ca:ca.9miNEofBrok. nlv l flj I * ,
v j im i PENNSYLVANIA.CIintonCo.:ca.2.3 mi

NEofRosecrans,4]ull'" r
i < " \) SOUTHCAROLINA.DorchesterCo.:WofGivhans,
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.'.
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